Abstract
34
Pediocin PA-1, one of class IIa bacteriocins produced by Pediococcus acidilactici 35 PAC1.0, is a cationic peptide (pI range from 8.6 to 10) with the molecular weight about 4.6 36 kDa (44 amino acids) and containing two disulfide bonds (C 9-14 and C 24-44 ) [3, 4] . As a 37 representative bacteriocin from class IIa, Pediocin PA-1 displays a broad inhibitory spectrum 38 against variety of Gram-positive bacteria, especially Listeria monocytogenes and also found to 39 have the ability to inhibit the growth of cell lines A-549-a human lung carcinoma and DLD-1, 40 human colon adenocarcinoma [3, 5] . By this potential application, pediocin have been studied 41 since several years ago.
42
To obtain pediocin in active form, here, we report the heterologous expression of pediocin 
100
Two-fold dilution method was used to determine the antimicrobial activity of pediocin.
101 Total antimicrobial activities of a protein/peptide expressed in arbitrary units per ml (AU/ml) 102 were calculated using the following formula: AU/ml = (2 n x 1000)/V, where n is the folds of 103 dilution with inhibition zone in the well ≥ 2 mm and V is the volume (μl) of sample filled in 104 each well. [8] . With the concentration pediocin in the samples, arbitrary units per mg (AU/mg) 105 were measured using the following formula:
106 AU/mg = arbitrary units per ml (AU/ml)/pediocin concentration (mg/ml).
107 Antimicrobial activity of pediocin directly on Tricine SDS-PAGE 108 gel
109
The molecular weight of pediocin which showed antimicrobial activity was estimated 110 through the possible band position and confirmed again by inhibited zone formed due to the 6 111 antimicrobial activity of pediocin directly on SDS-PAGE gel, as described by Bhunia, 1987 112 [9] . In this method, two SDS-PAGE gels which were run under the same condition, In order to express pediocin in the cytoplasm of the E. coli cell, pET43.1a vector was 145 utilized since it was designed to express soluble heterologous protein in E. coli by using NusA 146 tag which was shown as a factor to increase level of soluble protein that was expressed as a 147 NusA fusion protein [11] . N-terminus of pediocin encoding gene (ped) was incorporated into 148 the NusA tag, coordinated with 6xHistidine for a purpose of detection and purification, 149 followed by a cleavage site for enterokinase enzyme (Fig 1) . In addition, the pediocin sequence 150 was designed with an additional cleavage site for enterokinase enzyme, located adjacent to the 151 front of 44 amino acid of pediocin sequence, which will remove other additional amino acids 152 remains from the vector sequences in the N-terminus. Pediocin obtained from the expressing 153 strategy is expected to have exactly 44 amino acids as the mature one. 
Indicator strains Gram Pediocin

Bacillus cereus + ND
Bacillus subtilis + ND
Enterococcus faecalis + +
Listeria innocua + ND
Listeria monocytogenes + +
Staphylococcus aureus + ND
Lactobacillus plantarum + +
Streptococcus thermophiles + +
Vibrio parahaemolyticus -+
